Templated conversion of a crown ether-containing macrobicycle into [2]rotaxanes.
A crown ether-containing macrobicycle was used as the wheel component in a templated synthesis of a [2]rotaxane with an acetal-containing axle. The molecular structures of the macrobicycle and the [2]rotaxane were characterized by NMR spectroscopy and X-ray crystallography. The chloride-binding ability of the macrobicycle, either free in solution or when it is part of a [2]rotaxane, is quite weak as determined by NMR titration experiments. A second analogous [2]rotaxane, with a longer axle, was synthesized, and its solvent-dependent co-conformation was characterized by 2D NMR spectroscopy. The position of the wheel along the axle can be controlled by the solvent polarity, however, attempts to use metal cations such as Na(+), K(+), Ba(2+), and Ag(+) to switch the wheel position in polar solvents were unsuccessful.